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Summary

This study  reports our experience with the en-
dovascular treatment of basilar artery (BA) trunk 
and branch aneurysms. Subjects included 16 pa-
tients with BA trunk and branch aneurysms who 
underwent endovascular treatment in our hospital 
from October 2000 to October 2009, including 
four patients with associated arteriovenous mal-
formation (AVM), two with associated moyamoya 
disease, one with multiple aneurysms at adjacent 
sites, and one with a distant aneurysm. Endovas-
cular coil embolization, together with stent or bal-
loon assistance when necessary, or while occlud-
ing the parent artery was performed. Associated 
diseases were managed intraoperatively or in the 
second stage, or treated with gamma knife radio-
therapy, or followed up. Two patients with unsuc-
cessful embolization died of re-rupture at the 
fourth month and fifth month follow-up. The re-
maining 14 patients reported good outcomes and 
experienced no re-rupture of either the aneurysm 
or associated disease. Angiographic follow-ups 
were conducted for the 14 patients for six to 12 
months. Digital subtraction angiography (DSA) 
examination at the last follow-up showed no re-
currence of the BA trunk and branch aneurysms. 
Together, BA trunk and branch aneurysms should 
be actively managed via endovascular techniques 
to prevent serious consequences due to aneurysm 
rupture and bleeding.  Favorable outcomes can be 
obtained by the proper selection of endovascular 
treatment regimens.

Introduction

Aneurysms arising from the basilar artery 
(BA) trunk and branches are a rare clinical en-
tity 1-3. Because of their deep location between 

the clivus and the brain stem, complex sur-
rounding anatomical structures, and a dense 
collection of vital perforating arteries and cra-
nial nerves, surgical access to these aneurysms 
is difficult with current skull base surgical tech-
niques. Surgical clipping carries a high risk of 
damaging surrounding brain tissue. Patients 
presenting with subarachnoid hemorrhage 
(SAH) due to aneurysm rupture pose a partic-
ularly daunting surgical challenge for neurosur-
geons because of the small operative space 4-6. 
In comparison, endovascular embolization of 
aneurysms enables surgical operations under 
direct vision and causes less damage to the 
nerves and vessels around the aneurysms, 
thereby overcoming the drawbacks of surgical 
clipping. Recent advances in stent and balloon 
systems have further refined endovascular 
techniques 7-9. Given that the BA trunk and 
branch aneurysms are rarely encountered in 
the clinic, few data are available concerning 
their endovascular treatment. In the present 
study, we present our experience with the en-
dovascular treatment of 16 patients with aneu-
rysm arising from the BA trunk and branches 
treated in our hospital from October 2000 to 
October 2009. 

Materials and Methods

Baseline Data

A total of 16 patients (11 men, five women; 
mean age: 45.8 years, range 14-64 years) were 
included in this study. Of the 16 patients, there 
were 13 patients with SAH alone, two patients 
with SAH and associated intracere bellar he-
matoma (IH), and one patient with headache. 
According to the Hunt-Hess scale, two patients 
were grade I, 11 patients were grade II, and 
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and fusiform and dissecting aneurysm involv-
ing the BA trunk. These aneurysms were named 
as BA aneurysms 10.
– Aneurysms localized at the origin of BA 
branches or were quite near the BA trunk, 
which looked like the lateral type berry aneu-
rysms at the BA trunk. Therefore in this study 
this type of aneurysms were pooled together 
for analysis. These aneurysms were named as 
BA branch aneurysms. 
– Aneurysms were responsible for the hemor-
rhage. This means that SAH and hematoma fo-
cused on the aneurysm site and that the SAH 
or SAH associated IH was caused by the aneu-
rysm.

three patients were grade III. The diagnosis of 
aneurysm was established using brain comput-
ed tomography angiography (CTA) and DSA 
examinations after disease onset.

Inclusion Criteria

Aneurysms that met the following criteria 
were enrolled in this study.
– Aneurysms originated from the region of the 
vertebrobasilar junction to the origin of the su-
perior cerebellar artery (SCA): vertebrobasilar 
(VB) junction aneurysms, aneurysms arising at 
the site of a BA fenestration, BA-anterior infe-
rior cerebellar artery (BA-AICA) aneurysms, 
lateral type berry aneurysms at the BA trunk, 

A B C

D E F

Figure 1  SCA fusiform aneurysm (Case 1). A) CT scan showing SAH and severe bleeding in areas around the interpeduncular 
cistern. B) CTA showing a fusiform aneurysm at the origin of left SCA and segmental basilar artery due to spasm. C,D) DSA 
and 3D-DSA of the aneurysm. E) DSA showing occlusion of the aneurysm and the parent artery and subtle neck remnant of 
the aneurysm. F) Angiographic follow-up examination showing the subtle neck remnant did not grow again.
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aneurysm involving the whole BA. (ii) Three 
cases presented with BA branch aneurysms, in-
cluding one case of SCA aneurysm, one case of 
upper pontine branch (UPB) aneurysm, and 
one case of MPB aneurysm.

Size: Aneurysms were classified as small (<1 
cm), large (1-2.5 cm) and giant (>2.5 cm). Of 
the 16 aneurysms, 13 were small, two were 
large, and one was giant.

Associated Diseases

In terms of associated disease, there were 
four cases of AVM, two cases of moyamoya dis-
ease, one case of multiple aneurysms at adja-
cent sites, and one case of distant aneurysm.

However those aneurysms localized at the BA 
branch artery and are far from the origin, includ-
ing BA bifurcation and vertebral artery (VA) 
aneurysms, were excluded from this analysis.

Aneurysm Features

Altogether, 16 patients had 16 aneurysms. 
Location: (i) 13 cases presented with BA 

trunk aneurysms, including two cases of BA-
SCA aneurysm, one case of BA-middle pontine 
branch (BA-MPB) aneurysm, one case of mid-
dle BA trunk aneurysm, two cases of lower BA 
trunk aneurysm (one was in the fenestration, 
and one was lateral type aneurysm), six cases of 
BA-AICA aneurysm, and one case of BA trunk 

A B C

D E F

Figure 2  MPB dissecting aneurysm (Case 5). A) CT showing SAH mainly in the right ambient cistern. B,C) CTA and DSA 
showing an aneurysm at the origin of the right pontine branch of the basilar artery. D) DSA showing embolized aneurysm and 
patent parent artery was preserved. E) Follow-up DSA showing preserved MPB and AVM. F) DSA showing AVM with Onyx 
embolization and complete occlusion of parent artery with coils in the 2nd stage.
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symptom onset and coil embolization, intrave-
nous infusion of nimotop (4 mL/h, Bayer, Ger-
many) was initiated for patients with SAH and 
SAH associated IH to prevent vasospasm 11. 

Treatment

Preoperative preparation. Patients were 
treated immediately by coil embolization once 
the diagnosis was established, but between 

Figure 3  BA-AICA berry aneurysm (Case 10). A) CT showing SAH mainly in front of the ambient cistern and hematocele 
in the posterior horn of the lateral ventricle. B) DSA showing a side-wall berry aneurysm at the origin of the AICA. C) DSA 
showing aneurysm occlusion and preserved patent parent artery. D) Follow-up DSA showing no aneurysm recanalization.

A B

C D
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Endovascular procedure. Endovascular em-
bolization was performed with the patients un-
der general endotracheal anesthesia. A cannula 
sheath was placed through the femoral artery 

Patients who might need stent-assisted emboli-
zation during surgery were administered aspi-
rin (325 mg once in rectum) just at the start of 
the operation.

Figure 4  Lower BA trunk dissecting aneurysm (Case 7). A) CT showing SAH mainly in the left ambient cistern and hema-
tocele in the posterior horn of the lateral ventricle. B,C) DSA and 3D-DSA showing a dissecting aneurysm at the lower basilar 
artery and two saccular aneurysms at the right vertebral artery. D) DSA showing occlusion of the lower basilar artery dissect-
ing aneurysm and the two vertebral aneurysms. 

A B

C D
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Irvine, Calif., USA) or Glubran glue (GEM 
S.R.L., Viareggio, Italy)] was used.

Strategies of coil embolization: (i) BA trunk 
berry aneurysms were occluded with coils, and 
the parent artery was preserved whenever pos-
sible. Stent or balloon embolization was used 
when coil embolization alone was insufficient 
for complete occlusion. (ii) Dissecting or fusi-
form aneurysms arising from the BA trunk and 
branches were occluded as much as possible, 
together with the parent artery. (iii) Associated 
AVM was also managed during or after sur-
gery. Gamma knife radiotherapy was some-
times used. Follow-ups were performed. Asso-
ciated moyamoya disease was left untreated.

Postoperative management. Anticoagulation 
therapy was maintained for five postoperative 
days by subcutaneous injection of low molecu-
lar-weight heparin 11. Patients who had received 

according to the Seldinger technique. Heparin 
was administered to prevent coagulation, with 
an initial bolus dose of 5000U and subsequent 
hourly bolus injection of 1000U. Heparin 
(5000U/L) was also administered in the flush-
ing saline 11. A 6-French Envoy guide catheter 
(Cordis Corporation) was placed in the inter-
nal carotid artery. Cerebral angiography, to-
gether with three-dimensional reconstruction 
when necessary, was performed to identify the 
optimal angle for aneurysm treatment. A SL-10 
microcatheter and a Synchro 14 microgu-
idewire (Boston Scientific, Natick, MA, USA) 
were used to access the aneurysm. Emboliza-
tion was performed with electrically detachable 
coils or hydrocoils (including two-dimensional 
and 3D coils with various degrees of flexibili-
ty). For associated AVM that needed to be 
treated, a liquid embolic material [Onyx (ev3, 

A B C

D E

Fi gure 5  Lower BA trunk berry an-
eurysm (Case 8). A) CT showing 
SAH mainly in the ambient cistern. 
B) CTA showing a fenestration at the 
lower BA, with the berry aneurysm 
situated within the fenestration. C) 
DSA of the aneurysms. D,E) DSA 
showing occlusion of the BA aneu-
rysm. 
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clusion, yielding a neck remnant. One case of 
MPB dissecting aneurysm with AVM was first 
given an incomplete occlusion. But during later 
AVM treatment with Onyx, the aneurysm and 
parent artery were occluded completely. One 
case of UPB dissecting aneurysm with 
moyamoya disease had an unsuccessful treat-
ment because of the failure to transfer the coil 
system into the sac.

Treatment of Associated Diseases

Of the four AVM cases, in addition to aneu-
rysm coil embolization, one case was treated 
with embolization using Glubran2 glue, one 
was treated with embolization using Onyx glue, 
one was treated with Onyx glue in the second 
stage, and one was treated with gamma knife 
radiotherapy.

Moyamoya disease in two cases was left un-
treated. The one patient with adjacent multiple 
aneurysms in the VA was concurrently treated 
with stent-assisted coil embolization. The one 
patient with associated middle cerebral artery 
(MCA) aneurysm underwent surgical clipping 
of the distant aneurysm in the second stage.

Prognosis

The prognosis of the endovascular treatment 
was determined by the Glasgow outcome scale 
(GOS). The five categories of the scale were as 
followed: 5, good recovery; 4, moderate disabil-
ity; 3, severe disability; 2, vegetative status; and 
1, death.

All patients were followed-up for one to two 
years. Embolization treatment failed in one pa-
tient with moyamoya disease, who later experi-
enced re-rupture of the aneurysm and died at 
the fifth month follow-up (GOS score 1). One 
patient who had received unsuccessful treat-
ment with stent covering the aneurysm alone 
developed rebleeding and died at the fourth 
month follow-up (GOS score 1). The remaining 
14 patients reported a favorable outcome and 
experienced no rupture from the aneurysm or 
associated disease, and all had a GOS score of 5.

Angiographic Findings

The 14 patients who had a favorable out-
come were followed-up with DSA examina-
tions for six to 12 months. 

Aneurysm: DSA examination showed no re-
currence in the ten berry aneurysms of the BA 
trunk, one dissection involving the whole BA, 
and one dissection at MPB. One dissection of 
middle BA trunk with incomplete occlusion 

stent implantation continued to take aspirin for 
at least three months to prevent stent thrombo-
sis 12. Lumbar drainage of the bloody cerebros-
pinal fluid was conducted for seven days. An 
intravenous infusion of nimotop was adminis-
tered for three weeks to prevent and relieve 
cerebral vasospasm 13.

Results

The 16 patients had 15 ruptured aneurysms 
and 1 unruptured aneurysm. No rupture oc-
curred to the associated lesion. Therefore, an-
eurysms were treated as a priority in AVM 
cases.

Treatment of the Aneurysms

Anatomical results

The extent of aneurysm occlusion was classi-
fied as complete occlusion, neck remnant, or 
incomplete occlusion. Complete occlusion re-
ferred to the occlusion of an aneurysm with no 
detectable residual neck on any angiographic 
projection. Neck remnant referred to lesions 
with residual filling of part of the neck of the 
aneurysm, and incomplete occlusion was de-
fined as the presence of the contrast agent fill-
ing the body and/or dome of the aneurysm be-
cause of incomplete packing. The same classifi-
cation strategy was used to evaluate follow-up 
angiograms. The changes were observed on fol-
low-up 14.

Of the 11 cases of BA trunk berry aneurysms, 
seven were treated with coil embolization 
alone, two with balloon-assisted coil emboliza-
tion, one with stent-assisted coil embolization. 
Complete occlusion was achieved in these ten 
aneurysms. Although the remaining one case 
also received an advanced stent to cover the 
aneurysm, coil embolization was failed in this 
patient and anticoagulation was therefore not 
administered for this patient.

Of the two cases of BA trunk dissecting an-
eurysms, one involving the whole BA was treat-
ed with coil embolization and BA occlusion, 
and complete occlusion was achieved. The oth-
er aneurysm was localized at middle BA trunk 
and treated with stent-assisted coil emboliza-
tion, resulting in an incomplete occlusion.

Of the three cases of BA branch aneurysms, 
one case of SCA fusiform aneurysm was treat-
ed with coil embolization and parent artery oc-



Endovascular Treatment of Aneurysms Arising from the Basilar Artery Trunk and Branches J.-L. Yu

376

eurysms occurring on the BA trunk between 
the vertebrobasilar junction and the SCA are 
rarely seen in the clinic, accounting for < 1% of 
all intracranial aneurysms 1,2,11. These aneu-
rysms may occur at the origin of the SCA or 
pontine branch or AICA, at the vertebrobasilar 
junction (including fenestration of the BA), or 
at the lateral BA trunk. Now these aneurysms 
are defined as BA trunk aneurysms 10,16. In 
the clinic some aneurysms localize at the BA 
branch beginning or are quite near the BA 
trunk, we call these aneurysms as BA branch 
aneurysms. Because this type of aneurysms 
looks like the lateral type saccular aneurysms 
at the BA trunk and it is necessary to distin-

and one SCA fusiform aneurysm with subtle 
neck remnant did not grow again. 

Associated diseases: AVM did not enlarge or 
bleed after proper treatment. Moyamoya dis-
ease experienced no bleeding. Associated mul-
tiple aneurysms had no recurrence.

Discussion

Posterior circulation aneurysms account for 
10-20% of all intracranial aneurysms. The most 
common site of origin for such aneurysms is the 
basilar tip, followed by the origin of the poste-
rior inferior cerebellar artery 15,16. However, an-

A B C

D E F

Figure 6  UPB dissecting aneurysm (Case 4). A) CT showing SAH mainly in the interpeduncular cistern. B) CTA showing an 
aneurysm at the left upper pontine branch of the basilar artery. C,D) DSA revealing the presence of moyamoya disease. E) 
DSA showing that coil embolization failed to occlude the aneurysm. F) CT showing re-rupture of the aneurysm at the 5-month 
follow-up.



www.centauro.it Interventional Neuroradiology 16: 369-383, 2010 

377

Ta
bl

e 
1 

 C
lin

ic
al

 fe
at

ur
es

 o
f t

he
 p

at
ie

nt
s.

C
as

e
Se

x/
A

ge
P

re
se

nt
in

g 
sy

m
pt

om
H

U
N

T-
H

E
SS

L
oc

at
io

n
Si

ze
Sh

ap
e

A
ss

oc
ia

te
d

di
se

as
e

Tr
ea

tm
en

t
M

an
ag

em
en

t 
of

 
as

so
ci

at
ed

 d
is

ea
se

O
ut

co
m

e 
(G

O
S)

1
M

/6
4

SA
H

II
I

SC
A

 o
ri

gi
n

Sm
al

l
F

us
if

or
m

N
on

e
C

oi
l+

PA
O

—
—

5

2
M

/5
4

SA
H

II
B

A
-S

C
A

Sm
al

l
B

er
ry

A
V

M
 

C
oi

l
G

L
U

B
R

A
N

 
em

bo
liz

at
io

n
5

3
M

/5
1

SA
H

II
B

A
-S

C
A

Sm
al

l
B

er
ry

A
V

M
C

oi
l

O
ny

x1
8 

em
bo

liz
at

io
n

5

4
M

/3
9

SA
H

II
U

P
B

 o
ri

gi
n

Sm
al

l
D

is
se

ct
in

g 
M

oy
am

oy
a

Fa
ile

d
U

nt
re

at
ed

1

5
M

/4
4

SA
H

II
M

P
B

 o
ri

gi
n

Sm
al

l
D

is
se

ct
in

g
A

V
M

C
oi

l
O

ny
x 

em
bo

liz
at

io
n

in
 2

nd
 s

ta
ge

5

6
M

/5
5

SA
H

I
B

A
-M

P
B

Sm
al

l
B

er
ry

N
on

e
H

yp
er

G
lid

e 
ba

llo
on

+
C

oi
l

—
—

5

7
M

/5
0

SA
H

II
M

id
dl

e 
B

A
 t

ru
nk

L
ar

ge
D

is
se

ct
in

g
V

er
te

br
al

 a
n-

eu
ry

sm
N

eu
ro

fo
rm

 s
te

nt
+

C
oi

l 
N

eu
ro

fo
rm

 s
te

nt
+

 C
oi

l
5

8
F

/4
7

SA
H

II
L

ow
er

 B
A

 t
ru

nk
(f

en
es

tr
at

io
n)

Sm
al

l
B

er
ry

N
on

e
C

oi
l

—
—

5

9
F

/4
9

SA
H

II
L

ow
er

 B
A

 t
ru

nk
(l

at
er

al
 t

yp
e)

Sm
al

l
B

er
ry

M
C

A
an

eu
ry

sm
H

yp
er

G
lid

e 
ba

llo
on

+
C

oi
l

C
lip

pi
ng

 in
 2

nd
 s

ta
ge

5

10
M

/6
0

SA
H

II
B

A
-A

IC
A

 
Sm

al
l

B
er

ry
N

on
e

C
oi

l 
—

—
5

11
M

/4
4

SA
H

+
IH

II
I

B
A

-A
IC

A
 

Sm
al

l
B

er
ry

N
on

e
C

oi
l 

—
—

5

12
F

/4
2

SA
H

II
I

B
A

-A
IC

A
 

L
ar

ge
B

er
ry

N
on

e
Fa

ile
d 

(O
nl

y
N

eu
ro

fo
rm

 s
te

nt
)

—
—

1

13
M

 /2
7

SA
H

+
IH

 
II

B
A

-A
IC

A
 

Sm
al

l
B

er
ry

A
V

M
C

oi
l

G
am

m
a 

kn
if

e
ra

di
ot

he
ra

y
5

14
F

/4
8

SA
H

II
B

A
-A

IC
A

 
Sm

al
l

B
er

ry
N

on
e

C
oi

l
—

—
5

15
F

/4
4

SA
H

II
B

A
-A

IC
A

 
Sm

al
l

B
er

ry
M

oy
am

oy
a

N
eu

ro
fo

rm
 s

te
nt

+
C

oi
l

U
nt

re
at

ed
5

16
M

/1
4

H
ea

da
ch

e
I

W
ho

le
 B

A
G

ia
nt

D
is

se
ct

in
g

N
on

e
C

oi
l+

PA
O

—
—

5

F,
 f

em
al

e;
 M

, m
al

e.
 S

A
H

, s
ub

ar
ac

hn
oi

d 
he

m
or

rh
ag

e.
 I

H
:in

tr
ac

er
eb

el
la

r 
he

m
at

om
a.

 B
A

, B
as

ila
r 

ar
te

ry
. S

C
A

, s
up

er
io

r 
ce

re
be

lla
r 

ar
te

ry
. U

P
A

, u
pp

er
 p

ot
in

e 
ar

te
ry

. M
P

A
, m

id
dl

e 
po

tin
e 

ar
te

ry
.

A
IC

A
, a

nt
er

io
r 

in
fe

ri
or

 c
er

eb
el

la
r 

ar
te

ry
. A

V
M

, a
rt

er
io

ve
no

us
 m

al
fo

rm
at

io
n.

 M
C

A
, m

id
dl

e 
ce

re
br

al
 a

rt
er

y.
 P

A
O

, p
ar

en
t a

rt
er

y 
oc

cl
us

io
n.



Endovascular Treatment of Aneurysms Arising from the Basilar Artery Trunk and Branches J.-L. Yu

378

regarding endovascular treatment of such an-
eurysms. Here, we present our single-center ex-
perience of endovascular treatment of 16 such 
cases collected over ten years. 

guish them from lateral type berry aneurysms 
of BA. Therefore, in this study we put this type 
of aneurysms together to analyze. Because of 
their rare occurrence, few studies are available 

Figure 7  BA-AICA berry aneurysm (Case 12). A) CT showing SAH mainly in the ambient cistern. B) DSA showing a giant 
aneurysm at the origin of the AICA. C) DSA showing that the implanted stent covered the aneurysm neck. D) CT showing 
re-rupture of the aneurysm at the 4-month follow-up.

A B

C D
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patients with coexisting aneurysm. These aneu-
rysms originated from the origin of the feeding 
artery and were type II aneurysms according to 
the criteria established by Perata et al 22. Hemo-
dynamic factors are likely to play a role in the 
development of the aneurysm. In such cases the 
high capacity and speed of blood flow continu-
ally damage the endothelia of the blood vessels, 
eventually leading to the rupture of the vascu-
lar internal elastic membrane, and aneurysms 23. 
The cause of BA trunk and branch aneurysms 
in moyamoya disease is similar with those an-
eurysms in AVM, because these aneurysms are 
formed due to increased stress on the vessel 
wall from the high flow imposed by occlusion of 
the anterior circulation 24. These aneurysms are 
flow-related and easy to re-rupture, and timely 
treatment is warranted.

Surgical clipping of the BA trunk aneurysm 
presents a challenging task for the neurosur-
geon because of the blockage of the petrous 
bone on both sides of the aneurysm 25,26. Since 
the clinical application of GDC in 1991, the 
treatment efficacy for aneurysms has been sig-
nificantly improved, thanks to direct endovas-
cular vision and minimal damage to nerves and 
vessels adjacent to the aneurysms 10. With the 
recent advent of balloon and stent systems and 
developments in embolic materials, endovascu-
lar treatment has demonstrated even greater 
advantages over traditional surgical clipping 27. 
In 2002, the International Subarachnoid Aneu-
rysm Trial group concluded that endovascular 
coiling is more likely to offer survival benefits 
than surgical clipping 28. Accordingly, the 16 pa-
tients in this study were treated with endovas-
cular intervention. Because of the complex 
types for BA trunk and branch aneurysms, dif-
ferent strategies of coil embolization should be 
adopted. For berry aneurysms of BA trunk, it is 
easy to treat with coils embolization, with or 
without the assistance of balloon or stent, and 
usually the parent artery can be preserved 10. 
Ten berry aneurysms of BA trunk undergoing 
this treatment achieved complete occlusion 
and had a good outcome. However, treatment 
for dissecting and fusiform aneurysms is differ-
ent from that for berry aneurysms, because it is 
necessary to occlude dissecting or fusiform an-
eurysm and the parent artery at the same time 

29. Simultaneous occlusion of the aneurysm and 
the parent artery is more feasible for BA 
branch aneurysms, since the parent artery in 
this context more likely to be tolerant to occlu-
sion. However, when a dissecting aneurysm lo-

The imaging of BA trunk aneurysms is very 
complex because different sizes and types of 
aneurysms may be seen 10,16,17. Uda et al. re-
ported a series of 39 patients with 41 berry an-
eurysms who underwent endovascular treat-
ment. This is one of the largest cohorts with BA 
trunk berry aneurysms, in which 68.3% of 41 
were small 14. In our study, ten of the 11 BA 
trunk berry aneurysms were small, which is 
consistent with the study by Uda et al. Apart 
from berry aneurysms, fusiform and dissecting 
aneurysms are occasionally observed 18,19, which 
make the endovascular treatment even more 
complex. In this study, two BA dissections were 
involved, of which one was large and the other 
was giant, in agreement with the study results of 
Kim et al. 19 In this study, three aneurysms were 
at the origin of BA branches, of which two were 
dissecting and one was fusiform. Their imaging 
features were consistent with Sanchez-Mejia’s 
report 20. Accordingly, treatment for BA trunk 
and branch aneurysms is often technically chal-
lenging. In addition, previous studies have also 
established that BA trunk aneurysms frequent-
ly coexist with other abnormalities, such as as-
sociated persistent primitive sublingual artery, 
proatlantal intersegmental artery, BA fenestra-
tion, or fibromuscular dysplasia 10,21. With the 
exception of the SCA and the AICA, the BA 
trunk branches are usually small in diameter 10. 
Associated diseases may lead to hemodynamic 
changes and thinned arterial walls, predisposing 
these branches to otherwise rare aneurysms. 
But none of the abovementioned associated 
diseases occurred in the 16 patients of this 
study, although four patients had associated 
AVM and two moyamoya disease. The high 
proportion of BA aneurysm in association with 
AVM and moyamoya disease is different from 
previous reports involving more patients 10,14. 
This discrepancy may be due to the possibility 
that in the same period we treated more pa-
tients who had AVM and moyamoya disease as-
sociated with aneurysm than before; therefore, 
the patient population in this study was some-
what distorted compared with previous studies 
including more patients. It is also likely that 
previous studies may exclude the associated 
diseases from their analyses. Nevertheless, in-
clusion of associated diseases in our present 
study is justified because associated diseases 
complicate BA trunk aneurysm treatment and 
warrant a comprehensive approach that consid-
ers both the aneurysm and the associated dis-
ease. In the present study, there were four AVM 
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Figure 8  Whole BA dissecting aneurysm (Case 16). A) CT 
shows a lesion anterior to the brain stem. B) CTA depicts a 
severe and fusiform enlargement in the whole BA with ec-
centric filling defects extending to the top of the BA. C) DSA 
demonstrates double lumen of the BA in the coronal section, 
retention of contrast medium in the venous and the later 
period of arterial phases. D) DSA reveals more remarkable 
enlargement in the proximal portion of BA which have ex-
tended to left VA. E) After coil embolization, angiographies 
show no filled aneurysm image on left VA angiography. F,G) 
Follow-up DSA demonstrates complete obliteration of the 
dissection by showing a large signal void in the BA area.G
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with associated disease should give priority to 
the aneurysm, to prevent hemodynamic chang-
es (resulting from management of the associat-
ed disease) from causing aneurysm rupture. For 
the four cases with associated AVM, different 
treatment strategies were used depending on 
the risk factors for AVM rupture. The focus in 
these cases was on minimizing AVM rupture 
risk rather than on overemphasizing the signifi-
cance of radiological cure. Two of the four cases 
were embolized in the first stage, one was em-
bolized in the second stage, and one received 
gamma knife radiotherapy. The moyamoya dis-
ease in two cases was left untreated. The two 
cases with associated aneurysm at another site 
were coiled in the first stage (one case) or surgi-
cally clipped in the second stage (one case). No 
rupture or bleeding occurred to the associated 
lesions during follow-ups. Our results indicate 
that endovascular treatment is associated with 
good efficacy in most patients, though there re-
main some issues. The issue of greatest concern 
is possible occlusion of the parent artery while 
coiling the aneurysm. Since the parent artery 
has many perforating vessels supplying the 
brain stem, parent artery occlusion will lead to 
severe complications. Rebleeding during or af-
ter endovascular coiling must also be consid-
ered 10,14,15. A study by Uda et al. including 41 
aneurysms in 39 patients reported that the inci-
dence of ischemic complications was about 
10.3% and that no complications resulted from 
intraoperative or postoperative rebleeding 14. 
Another study with 52 upper BA aneurysms in 
49 patients revealed a 2% incidence of ischemic 
complications and a 4.2% incidence of postop-
erative rebleeding 39. In contrast with these pre-
vious studies, we found no ischemia or bleeding 
complications during surgery and no rupture 
during the one to two-year follow-up period in 
14 of our 16 cases. However, several cases pre-
sented with associated AVM and moyamoya 
disease, a finding not seen in other studies. Our 
relatively small case size may partly account for 
the inconsistency. Our present study helps to 
outline a more complete picture of BA trunk 
and branch aneurysms and adds to the accumu-
lating experience in managing such lesions.

Conclusions

In conclusion, we recommend that the BA 
trunk and branch aneurysms should be aggres-
sively managed with endovascular treatment to 

calizes at the BA trunk, is it feasible to sacrifice 
the BA? And if the BA dissection is incorrectly 
treated, postoperative hemodynamic change 
may alter the nature history and accelerate the 
rupture 30. For dissecting and fusiform aneurysm 
of BA branches in the present study, after con-
currently occluding the aneurysm and the par-
ent artery, good outcomes (GOS 5) were ob-
tained, with no complication. After reviewing 
previous study concerning BA branch aneu-
rysms, we found it was feasible to occlude the 
aneurysm and the parent artery altogether and 
the outcome was satisfactory 20,31. But for the 
two cases with BA trunk dissection, according 
to previous and recent reports, the treatment of 
choice was to embolize the ruptured dissection 
with the assistance of stenting while preserving 
the BA. It is very dangerous to sacrifice BA be-
cause there is often lack of good collateral cir-
culation in most patients 32. Therefore, one such 
case was treated with the above method, result-
ing in an incomplete occlusion. The other dis-
section involving the whole BA was treated 
with complete coil embolization to occlude BA 
due to uncontrolled progressive expansion of 
the lesion and a good outcome was obtained. At 
present little is still known about the ideal ther-
apeutic measures for BA dissections. However, 
considering the continually downward exten-
sion and dilatation of the lesion, coil emboliza-
tion is a good, and often inevitable, choice to 
avoid potentially serious consequences resulted 
from fatal rupture 33,34. In this study, all 14 cases 
with successful treatent reported good out-
comes, all with a GOS score of 5, although two 
cases among them had incomplete occlusion. 
However, two patients receiving unsuccessful 
embolization died of re-rupture at the fourth 
month and fifth month follow-up, respectively. 
Of the two patients who died, one patient had a 
UPB dissection comorbid with moyamoya and 
had an unsuccessful treatment because of the 
failure to transfer the coil system into the sac. 
The other received unsuccessful treatment with 
stent covering the aneurysm alone. Since the an-
eurysm in this patient did not undergo coil em-
bolization, anticoagulation therapy was not ad-
ministered to the patient, who experienced re-
bleeding after the surgery. These findings also 
suggest that conservative treatment or stent 
therapy alone is insufficient to provide a good 
outcome for the vertebrobasilar artery trunk 
and branch aneurysms 35,36,37,38. Eight of the 16 
cases displayed an associated disease that in-
creased treatment difficulty. Treatment for cases 
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should be considered when designing a suitable 
treatment strategy for the BA trunk and branch 
aneurysm so as to ensure a favorable outcome.

prevent the serious consequences resulting from 
aneurysm rupture. Comorbidities such as AVM, 
moyamoya disease, or aneurysms at other sites 
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